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I I  
The E ffects o f  Immediate Vs . Delayed 
Knowledge of Results on the Acquisition and 
Retention o f  Mul tiplication Tasks 
Lynn R. Kidwell 
Eastern I llinois Univers i ty 
1 
Abstract 
This s tudy was conducted to examine the effectiveness 
of three feedback conditions on a multiplication tas k .  
Data were obtained over a nine week period of 
instruction with a single individual .  Both correct 
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and incorrect responses were charted and analyzed in the 
resul ts . A pretest and two posttests , one immediate 
and one after s ix weeks , were given to obtain 
information about the retention of the multip lication 
tasks . 
Results o f  this s tudy showed that practice with 
i mmediate feedback and practice with delayed feedback 
were signi ficantly better than no feedback wi thout 
practice for correct responses . Practice with 
immediate feedback was significantly better than 
practice with delayed feedback for incorrect response s .  
The Effects o f  Immediate Vs. Delayed 
Knowledge of Results on the Acquisition and 
Retention of Multiplication Tasks 
Chapter I :  Statement of the Problem 
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"Educational research indicates that many 
individuals have severe learning problems because they 
do not develop adequate strategies for acquiring, 
retaining, and generalizing information and s k i l ls 
without systematic and del i berate instruction" ( Schworm 
& Abelseth , 1 9 7 8 , p .  1 4 6 ) . Many children are s low i n  
acquiring math facts because they are not readily 
memorized.  The purpose of thi s  s tudy was to compare 
three methods o f  teaching multiplication facts to 
improve retention . The three methods being compared 
a re :  1 )  practice with immediate feedback about the 
answers, 2 )  practice using a worksheet approach with 
delayed feedback about the answers , and 3) no practice 
with no feedback about the correct and incorrect 
answer s .  In the comparison of these three metho ds , 
di fferent ways to help an individual acquire and retain 
information over a period of time were explored. 
Three null hypotheses have been developed for thi s 
study. The first null hypothesis states that an 
individual will not acquire and retain more multi�lica tion 
facts when he receives immediate feedback as compared 
to del ayed feedback during practice . Secondly , an 
individual will not acquire and retain more 
mul tiplication facts when he receives delayed feedback 
during practice as c om�ared to n o  feedback without 
practice . Lastly , an individual will not acquire and 
retain more multiplication facts when he receives 
immediate feedback during practice as compared to no 
feedback without practice . 
To understand the three methods of instruction , 
the following terms are defined : immediate feedbac k ,  
delayed feedback , and no feedback . Immediate feedback 
was having the answers to the problems visibl e  during 
the three-minute practice and having the individual 
correct h i s  two one-minute timings as soon as he was 
finished. Delayed feedback involved the teacher 
collecting the three-minute practice sheet and the 
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two one-minute timings , c i rcling the errors , writing 
the correct answers next to the errors , and providing 
this information to the student on the following day. 
No feedback involved the individual taking two 
one-minute timings which were graded by the teacher and 
returned with the incorrect answers circled. Thi s  
method was a test si tuation where no practice or 
instruction was given before the timings . After the 
graded timings were returned to the individual , the 
number correct and incorrect were counted for charting 
purposes.  The individual did not'have the opportunity 
to correct his errors. 
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Some limitations o f  this s tudy include the 
following: first,  what i s  e f fective for this individual 
may not work for another individual . Each individual i s  
unique and may learn in a different way . Another 
limitation of this study may be the e ffects of the 
category or label that identifies the individual . This 
method may prove effective for this particular child 
identified as learning disabled , but it may not be 
e ffective for all so diagnosed. This testing was 
limited to one individual labelled as learning disabled, 
but the findings from the study may be bene ficial to 
11regular" students , or others identi fied as handicapped, 
depending on the results of further research. A final 
l imitation is that this study examined the retention of 
multiplication facts and can not  be generalized to 
other content areas . More research needs to be done as 
to the benefit of feedback for other children as well 
as for other content areas . Despite these l imitations , 
thi s study may be a way o f  looking at the effect iveness 
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o f  di fferent instructional strategies . Such information 
has potential to not only benefit the teache r ,  but 
ultimately the learner .  
Chapter I I :  Review o f  Literature 
This chapter reviewed research in three areas : (1) 
memory and retention , (2 ) precision teaching , and ( 3 )  
feedback conditions a s  they are related to retention . 
Studies were selected o n  the bas i s  o f  their relevance 
to this study . 
.Memory and Retention 
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" Memory refers to the persistence of info rmation 
in the mind over time" (Murdock , 1971, p .  2 9 8 ) . Memory 
requires the registration o f  informatio n ,  the retention 
of inforamtion , and the retrieval of information 
(Murdock , 1 9 71) . Memory i s  the active mental process 
by which knowledge i s  (1) coded (2) stored ( 3 )  retrieved 
and ( 4) integrated with previously stored information 
(Murray & Mosberg , 1 9 8 2 ) .  
Information can be held i n  memory in two different 
storage systems: short-term (STM) and long-term (LTM) 
memory (Ericsson & Chase , 1 9 8 2 ;  Murray & Mosberg, 1 9 8 2 ;  
Atkinson & Shi ffrin , 1971; Waugh & Norman , 1 9 6 5 ) .  
Distinctions can be validly made between STM and LTM in 
terms of the length o f  the retention interva l ,  the 
capacity for information , and the level of i ts encoding 
(Murray & Mosberg , 1 9 8 2 ) .  Murdock (19 7 1 )  stated that 
the length o f  retention in STM is less than five minutes , 
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whereas , i n formation can be stored in LT.M for five 
minutes to a l i fetime . It i s  the purpose of this study 
to rehearse information in such a manner that i t  will 
be retrieved from STM and stored in LTM . 
Short-Term Memo ry 
The short-term memory (STM) has been given a 
position of pivotal importance since the processes 
involved in the STM are under the immediate control of 
the subject and govern the flow of information in the 
memory system (Atkinson & Shiffrin , 1971). Also , STM 
has been equated with "consciousness" due to the fact 
that informatic.in o f  which we are currently aware can be 
considered part o f  STM (Atkinson & Shiffrin , 1 971) . 
There fo re , STM is considered a working memory and i s  
subsequently a system whe re decisions are made and 
problems are solved. 
When looking at the capacity for stored information , 
STM i s  conceived as being CGmposed o f  a limited number 
of slots (Atkinson & Shi f frin , 1971) . E ach slot i s  
portrayed a s  one chunk of information (Murdock , 1971; 
Murray & Mosberg ,  19 8 2 ) .  Once info rmation is categorized,  
all  information pertaining to that chunk i s  given one 
slot in STM. There i s  no limit to the slze of the 
chunks of information; howeve r, there i s  a limit to the 
number o f  slots available in STM. This is one 
characteristic which distinguishes STM from LTM . 
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Another characteristic which distinguishes STM 
from LTM i s  the length of time information i s  retained. 
When new information i'l:' perceived and attended to , it is 
not retained in STM unless i t  i s  rehearsed . . Murray and 
Mosberg (1 9 8 2 )  state that information " decay s "  quickly , 
within five to eighteen seconds i f  i t  i s  not rehearsed.  
By rehearsing , one can maintain seven to nine digits in 
STM as found by Atkinson and Shi ffrin (19 71) . I f  
information i s  not rehearsed, i t  can not be retrieved 
from STM and is lost foreve r .  When in formation i s  
rehearsed i n  STM, i t  can be copied and transferred to 
LTM where i t  is stored permanently (Atkinson & Shiffri n ,  
1971) . 
In summary , organization and retrieval cues are 
important determinants o f  recall in STM. Rhythm , pauses , 
and switching channe l s  are effective methods o f  
structuring the material . Ancillary information and 
imagery available at the t ime of presentation can 
function as a retrieval cue in STM. 
Long-Term Memory 
Long-term memory (LTM) has an unlimited capacity 
for information and i s  a permanent base for storage of 
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information (Atkinson & Shiffri n,  1 9 7 1 )  in an organi z ed 
fashion (Murray & Mosberg, 1 9 8 2 ) .  The organization is 
both varied and complex .  According to Tulving ( 1 9 72 ) , 
two long-term memories may exi s t .  One, called the 
s emanti c  memory, contains all of the information we 
possess for language usage. The s econd is episodic 
memory which i nc ludes autobiographical information that 
is coded temporarily . Thus , episodic memory i s  
constantly changing, and i nformation may b e  transferred 
from episodic to s emantic memory, but the transfer 
process i s  difficult to understand . 
Murray and Mosberg ( 1 9 8 2 )  state that mnemonics 
provide another form of LTM organization i n  addition to 
"chunking" which also occurs i n  S'!'M. " Such devices as , 
' thirty days hath S eptember , April ,  . . .  ' are powerful 
organization aids in both the acquisition and retention 
of i nformation" (p . 2 8 4 ) . The basic purpose provided by 
organization devices for memory i s  that they serve as 
retri eval cues . Such cues tell a person where to go 
i n  memory to find stored information. Forgetting 
occurs when the retrieval cue fails, is not accessible, 
or when a person chooses an i nappropriate cue. 
The retrieval of i nformation from LTM is a very 
compli cated process because of the large amount of 
in formation stored. Atkinson and Shiffrin (1971) 
state that : 
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Retrieval from the long-term store requires a choice 
of strategy and s el ection of certain information 
as a 'probe' that is placed in the short-term store. 
The probe activates a 'search set' o f  information 
in the long-term store. The search set is placed 
in the short-term store and i s  examined for the 
des ired information . I f  i t  i s  not foun d ,  the search 
i s  halted or recy c l ed with a new probe. (p . 8 3 ) . 
Retention 
There are many different studies on how information 
i s  retained or memorized and what effects that retention. 
Shuell and Keppel (1971) and Spi t z er (1939) note that 
an important theoretical question concerns the extent 
to which individuals differ in their abi l i ty to remember 
something previously l earned. Shuell and Keppel 
conducted experiments to determin e  i f  individuals differ 
in their ability to remember after they have been 
equated for degree of original learning . Their subj ects 
consisted o f  fast and s low l earners . Results showed 
that although there are substantial differences in the 
rate of l earning , individual differences in retention 
appear to b e  minimal . On the other hand , Spitzer (1939) 
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conducted an experiment to determine whether ability to 
learn affected the shape of the retention curve for 
pupils with superior learning abi lity. Results showed 
that the curve of retention for p upils o f  inferior 
learning ability began to leve l or reach a horizontal 
seven days after learning . At the same time , the curve 
for the pupils with superior learning ability did not 
begin to level until twenty-one days after the learning 
period. Both groups benefited from recall and rehearsa l . 
Organization appears to overcome a limitation for 
memory (Webste r ,  Macht , & Buschke , 1 9 8 1 ;  Young & 
Belle zza , 1 9 8 2 ;  Ericsson & Chase , 1 9 8 2 ) .  Ericsson and 
Chase (19 8 2 )  hypothesize that normal individuals can 
overcome the l imitation of memory and show what they 
consider exce9tional memory . An experiment was conducted 
on a subj ect identified as SF to support this hypothes i s .  
S F  was given an increasing number o f  digits to remember 
until he reached his highest memory span o f  8 2  digits . 
At first , SF, a good long distance runner , increased 
his memory of digits by categoriz ing the numbers into 
running times of various race s .  After approximately 
four months , he constructed an el aborate set of 
mnemonic associations based on running times and age s .  
SF continued to introduce further levels into h i s  
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hierarchial storage of digit groups unt i l  he reached 
82 digits . It has been sho�n by SF that i f  one 
attributes meaningful associations for nonsense material 
such as running times and ages , memory can be improved 
Ericsson & Chase, 1982; Murdock, 1971). Mnemonics has 
also been helpful in the retention of information 
(Ericsson & Chase, 1982). Poems , cl iches , and visual 
pictures can all be a part of mnemonic devices to 
increase retention . 
Webster, Macht, and Buschke (1981) did an experiment 
to test the uti l i zation hypothesis o f  Miller in 1956. 
This util ization hypothesis interprets the role o f  
organi zation in free recall ]earn ing . In summa ry , it 
states that grouping a llows more recall without 
increasing the number of units retrieved. The study 
was conduc ted on 48 adult volunteers . Results o f  the 
experiment showed that recall consists of two types of 
units , mul ti-item and single-i tem uni ts . Increased 
recall happened as a result of additional items 
recalled as part of the multi-item uni t .  The number of 
items remembered increased, but the number of units (4) 
did not. 
Young and Bellezza (1982) looked at the rol e  of 
organization in learning a?1d whether encoding constancy 
1 4  
results i n  better recall performance than encoding 
variability under certain ci rcumstance s .  Results showed 
that recall performance based on one code is always 
better than recall performance based on two codes or at 
least equal to i t .  In summary , encoding constancy i s  
important to maintain organization structures in memory 
as learning progresses . This way more information can 
be retained as a means of building upon that which i s  
al ready stored in LTM. 
In conclus ion , the transfer of information to LTM 
can be done with rehearsal . Meaningful associations to 
information which i s  to be retained can increase the 
amount of material which i s  stored (Ericsson & Cha s e ,  
1 98 2 ) .  The organization o f  information transferred to 
LTM i s  very importan t .  The organization should be such 
that i t  bui l ds upon small units , increasing the number 
of items remembered in each unit (Webs te r ,  Mach t ,  & 
Buschk e ,  1 98 2 ) . Finally , when the in formation i s  to be 
recalled, it is be tter to use constancy in the encoding 
of the information (Young & Bellezza , 1982) . 
Precision Teaching 
Precision teaching i s  a relatively new technique in 
education . Lindsley developed the approach in response 
to the needs of children as reported to him by practicing 
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teachers ( Duncan , 1 9 71 ) . In 1 96 5 , at the University of 
Kansa s ,  Lindsley and his associates began collecting 
data on children who had been identified as requiring 
special education services . Data were collected on the 
frequency of academic and behavioral performance. 
Recording of pe rformance frequency was developed by 
Skinner as a measure of behavior (Alper & �hite , 1 9 71 ) . 
Howeve r ,  Skinner ' s  work was based on laboratory research 
with pigeons and rats while the purpose of Lindsley ' s  
recordings of performance was to see i f  this recording 
would help monitor instruction and evaluate the 
curriculum in the classroom. A difference does exist 
between Precis ion Teaching and Skinners ' behavior 
modification programs . Duncan ( 1 9 71 )  states that this 
di fference lies in the fact that: 
Behavior modification stresses change procedures 
that were originally used in laboratory operant 
conditionings. I t  focuses on the use of extrinsic 
rewards or reinforcement with tokens or candy to 
bring about change . Precision teaching on the 
other hand, uses the measurement procedure that 
operant conditioning used but relies more on 
traditional change procedures that teachers and 
students invent and select (p. 1 1 4-1 1 5 ) . 
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I n  precision teaching, the most effective ways of 
improving behavior tend to be curricula r .  The precision 
teaching theory suggests a child can be more successful 
by making curricular changes which involve him/her in 
the learning process (Duncan, 1971). Precision teaching 
generally involves the chi ld charting his/her progress 
and ,  there fore , tends to be more intrinsic; whereas in 
behavior modi fication , the progress is measured by the 
teacher and followed by extrinsic rewards or punishment 
for the child .  
Precision teaching i s  not a method of teaching, 
but rather it is a way of detGrmining ' what teaches 
bes t "  by providing daily feedback on the effectiveness 
of a teacher ' s  instruction ( Raybould & Solity , 1982,  
p .  9).  Precision teaching incorporates techniques to 
measure, chart,  and evaluate students ' progress on 
speci fic  educational tasks . If a child does not succeed 
on a task , the teacher can then evaluate his/her own 
teaching method to see what i s  interfering with the 
chi ld ' s  learning. Precision teaching allows the 
teacher to be flexible in his/her use o f  teaching 
approaches . He/she can alter the approach based on the 
child ' s needs as observed from their progress charts . 
In preci sion teaching, " emphasis i s  on the skills taken 
from the school curriculum and on giving the chil dren 
regular, systematic teaching and practice on those 
ski ll s" (Raybould & Sol i ty ,  1982, p .  9). 
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The methodolgy o f  precision teaching generally 
includes from five to eight basic steps . Matuskey and 
Tango (1980) have l i st ed the fol lowing eight steps for 
effective precision teaching : 
1. Identifying the students n eeding services 
2. Identifying the decisions and j udgements to be 
made 
3 .  Specifying the decisions to be made 
4 .  Specifying the judgements to be made 
5 .  Co l l ecting the information needed 
6. Analyzing and interpretting the information 
7. Communicating assessmen t results 
8. Evaluating and providing feedback 
Whit e  and Haring ( 1976) identified six basic components 
o f  precision teaching which are as follows: 
1 .  General Planning 
2 .  Initial Assessment 
3. Development o f  Individual Plans 
4 .  Program Implementation 
5 .  Program Assessment 
6 .  Program Evaluation 
Raybould and Solity ( 1 98 2 )  identified five basic 
components of precision teaching which are : 
1 .  Specifying desired pup i l  performance in 
observable , measurable terms 
2 .  Recording the performance on a daily bas i s  
3 .  Charting the performance on a daily basis 
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4 .  Recording the teaching approach in relation to 
pupil performance 
5 .  Analyzing the data to determine whe the r :  
a )  progress i s  satisfactory o r  unsatis factory 
b) changes are needed in teacher behavior or 
teaching approach in order to maintain or 
accelerate the progress 
Since the various contents as to methodology are similar, 
the Raybould and Solity ( 1 98 2 )  components of precision 
teaching will be discussed in further detail .  
The first of the five basic components which 
Raybould and Solity (198 2 )  identify as a prerequi s i te 
for precision teaching is specifying de sired pupil 
performance in observabl e ,  measurable terms . In deciding 
what needs to be taugh t ,  the teacher must begin with 
identifying a behavior to be measure d .  This behavior 
must involve movement by the child that i s  easily 
observed. The movement must have a definite beginning 
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and end, along with being repeatable. The more o ften it 
occurs , the more chance there is to instruct the chil d ,  
change the movement , and measure the change . The 
complete movement , when meeting the above requirements , 
i s  called a movement cycle (White & Haring, 1 9 7 6) .  
Once a teacher has chosen the movement cycle to be 
measured , i t  must be specified in objective terms . 
The next step as described by Raybould and Solity 
( 1 9 8 2 )  involves keeping a daily recording o f  performance 
to get regular feedback concerning the e f ficacy o f  the 
teacher's instruction. In precision teaching, the 
movement or behavior i s  recorded in number o f  movements 
per minute , or the rate per minute . This can be 
calculated by dividing the number o f  times the behavior 
occurs by the n umber o f  minutes al lowed (Beck & Others , 
1 9 7 7 ) . Rate per minute i s  the bas ic unit of measurement 
in precision teaching. Rate measurement is important 
because i t  not only measures what the student can do , 
but how quickly he can do i t .  Thi s  provides an 
indication of increasing proficiency. After acquisition 
o f  the ski l l ,  the student will develop fluency which 
fac i l i tates the s tages o f  maintenance generalization 
and adaption of skills ( Raybould & Sol i ty ,  1 9 82 ) . 
Adaption o f  skills would be the highest level o f  learning 
for the s tudents . 
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The third step involves the charting by the student 
on a daily basis. A spec ial type of chart i s  used in 
prec i sion teaching for charting progress ( see Appendix A) . 
On the chart, the horizontal axis represents the 
succe ssive school days, whereas the vertical axis uses 
a ratio sca le or a logrithmic scale for plotting the 
child ' s  performance . When the data i s  plotted on this 
type o f  chart , there i s  a visual display o f  the relative 
increase or decrease in the pupi l ' s  performance rather 
than the absolute differenc e .  
Two studies were conducted by Brandstetter and 
Merz ( 1 9 7 8 )  to examine the practice o f  charting scores 
in precision teaching for ski l l  acquisition . The first 
study compared the effect o f  recording daily scores on 
a linear graph with that o f  keeping dai ly raw score 
data. The second study compared the use of semilog 
charts with the use o f  raw scores. In each study , the 
group WdS divided in half and received each of two 
treatments, charting on a l inear or semilog graph and 
keeping raw scores for a two week period. Average raw 
score gains for each test condition were then compared. 
Results of the first study showed gains made while 
charting daily scores on a linear graph to be 
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s i gn i ficantly greater than gains made while recording 
raw scores . The second study confi rmed the hypothesis 
that charting i s  an integral part of precision teaching 
and that " l inear graphs are as effective as or superior 
to semilog graphs in displaying learning behavior" 
(Brandstetter & Merz , 1 9 7 8 ,  p. 4 5 ) . More research 
needs to be done in this area since the different 
groups for the s tudy were not similar.  
Proponents indicate that charting is an integral part 
prec i s ion teaching. It provides a quick graphic 
knowledge of the results for both the teacher and the 
student. For the teache r ,  it can point out changes in 
performance , effectiveness of instruction , and help plan 
further action s .  For the studen t ,  i t  t ends to enhance 
motivation since the student i s  actively involved in the 
charti� of his/her own progre s s .  
After charting the performance , i t  i s  necessary to 
record che teaching arproach ( Raybould & Sol ity,  1 9 8 2 ) . 
This refers to any change the teacher might make in his/ 
her own management of the child's learning and the nature 
of the teaching program. Systematic changes in the 
teaching p rogram are indicated by a vertical line placed 
between two day lines . Above the vertical l ine the 
teacher may indicate what change took place in her 
teaching approach . This i s  a way to show which 
teaching method best benefits the child. 
The final component of precision teaching is the 
analysis of data. Through an inspection of the chart,  
the te acher can make two major decisions: 1 )  whe ther 
the child has reached mastery ; and/or 2 )  whether the 
child is improving fast enough . This can then be 
represented by a straight l ine on the ratio chart 
against which actual improvement i s  shown . The 
celeration line , or line of expected improvemen t ,  can 
be calculated (White & Haring, 1 9 7 6) . I f  the desired 
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rate of improvement i s  shown on the chart , both the 
teacher and the student have found succes s .  I f  this i s  
not the cas e ,  the teacher may consider changing the task , 
changing the teaching approach , or improving the 
motivational strategies (Raybould & Solity , 1 9 82 ) .  I f  
changing the task i s  necessary , the teacher may choose 
to do a task analysis of the sk ills , s l ice back on the 
behavior measure d ,  or step back Lo a more elementary 
ski l l . In changing the teaching approach , the teacher 
may change the method of teaching , the materials use d ,  
or the teacher's technique s .  Many pupils increase 
performance when they are motivated. This can be done 
through contingency contracting , small rewards , and 
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finding out what i s  important to the student . 
Precision Teaching Programs 
Research has shown precision teaching to be 
beneficial to a variety o f  students ( I varie, 1 9 81 ;  
Haring & Krug, 1975) . Ivarie ( 1981) conducted a s tudy 
on the retention of Roman numerals in fourth grade 
students . The purpose o f  the study was to investigate 
the relationship between the use of two performance 
rates ( 35 responses per minute and 70 responses per 
minute) and retention . The treatment consisted o f  
three 4 5-minute instructional sessions on three 
consecutive days . The method o f  instruction used for 
both treatments was prec i s ion teaching . At the end o f  
the three day procedure , a l l  subjects were posttested. 
The postte s t  procedure was repeated three more times . 
Results showed that while s ubjects in the 70 responses 
per minute group performed with significantly more 
correct responses than did the 35 responses per minute 
group, the 35 responses per minute group maintained the 
acquired skill signi ficantly better across posttests . 
Breuning ( 1 978)  conducted an investigation to 
compare the e f fectivene s s  o f  precis ion teaching with 
the effec tiveness o f  traditional teaching wi th 32 8 high 
school s tudents from twelve classes . The twe lve c lasses 
were divided into matching pairs . Courses making up 
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each pair were Algebra , Accounting, Biology , Chemistry ,  
History, and Physics . During the first twelve weeks all 
o f  the clas ses were taught using the traditional 
teaching procedure. At the beginning of the second 
twelve weeks ,  one class from each pair shif ted to the 
precision teaching procedure. Results showed no 
s i gn i f icant differences for the students in the two 
groups during the first twelve weeks . During the second 
twelve week s ,  the top two-thirds of the students in the 
preci s ion teaching group performed s i gni ficantly better 
than the top two-thirds o f  the students in the traditional 
teaching group . A retention test was administered 
approximately five months after this part o f  the study . 
The results showed that the students in the prec i sion 
teaching group retained s i gnificantly more in formation 
than did the students in the traditional teaching group . 
H�r.iog and Krug (1975) conducted a study to evaluate 
a program of systematic instructional procedures for 
fi fty-four inner city children class i f i ed as educable 
mentally retarded. They were placed i nto self-contained 
classrooms with two classes being taught by precision 
teaching procedures and two classes being taught by 
methods generally used by these teachers . Results 
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showed that 60% o f  the children taught by precision 
teaching procedures acquired the basic skill s  necessary 
for regular-class placement . No figures were given for 
the students taught using other methods . 
These three studies support the use o f  precision 
teaching procedures for the acquisition and retention 
of academic skills for the students in elementary 
schools as well as high schools , and for low functioning 
students as well as high functioning students . The 
components o f  precision teaching have been used in other 
schools with varying success ( Raybould & Solity , 1 9 8 2 ;  
Alper & White , 1 9 71 ;  Alpe r ,  Nowlin, Lemoine , Pe rine, & 
Bettencourt , 1 9 73; Starli n ,  1 9 71) . 
The successful implementation o f  precision 
teaching has led to many developments over the last few 
years (Raybould & Sol i ty ,  1 9 82 ) . In 1979 the PAIRS 
project was begun as an outgrowth of the precision 
teaching program. This involved the parent's goinq to 
the Child Guidance Center and working with the 
psychologi s ts to help improve their childs ' reading or 
spe l l i ng s k il l s . Parents were introduced to the 
precision teaching techniques and began using them 
successfully in the home . In addition to parental 
participation , psychologists a l so took part in the 
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p rogram to help teachers help the chi ldren with learning 
d i fficultie s .  A survey carried out in 1 9 8 1  indicated 
that a total of 4 6 2  children had been involved in 
precision teaching, 4 0 0  o f  these children being in the 
regular s chools . Initially, a few teachers were 
introduced to the p re c i s ion teaching program to help 
individual children with difficulties in acqui ring the 
basic ski l l s .  Other teachers saw the success and also 
began implementing prec i s ion teaching . Because o f  the 
interest created , in-service workshops on precision 
teach i ng were established. 
Another p rogram e f fectively using the precision 
teaching technique was discussed by Alper and White 
( 1 9 7 1 ) .  The program sought to develop a way for 
e f fect ive communication to be carried out between 
teachers and psycholog i s t s .  I t  was determined that a 
special language was needed between disciplines to 
avoid confusion . Prec ision teaching language was 
selected because it emphasized precise descriptions 
o f  behaviors and events which are directly observable 
and countable. Precision teaching was found to 
greatly reduce connotative confusion . Through improved 
communication between the teacher and the school 
psycholog i s t ,  improvement would occur in teacher skills 
in the areas o f  management , academic programming, and 
motivation which would res<.11 t in a reduction o f  
unnecessary referrals to special services personnel .  
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Since 1 9 74 ,  the staff at Sacaj awea School in Great 
Fa lls , r1ontana (Beck & Otbers, 1977; Beck , 1976) has 
been involved in a different use of lhL� precic;.Lor. 
teaching program. By using precis ion teaching in the 
early grade s ,  the staff had observed that students show 
enthusiasm and effort toward learning followed by 
improved academic performance.  After effectively using 
precision teaching , the school developed a packet to 
instruct their students with learning de ficits through 
precision teaching . The program begins with grade level 
screening packe ts , gives suggestions for remediation 
techniques , and ideas for Yecording and charting progress . 
The Great Falls Public Schools have found success with 
precision teaching and have also developed a handbook to 
provide speci fic ideas and suggestions for the 
im?lementation of precision teaching by regular and 
special teach�r s .  
In addition to the above mentioned programs , Green 
Valley Schools in Orange City , Florida , a residential 
school for children identified as poorly motivated and 
learning disabled, developed a Rated Assessment of 
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Academic Skills which they use with their students 
(Alpe r ,  Nowli n ,  Lemoine , Perine , & Betterncourt ,  1 9 73). 
The rated assessment utilizes the �recision teaching 
model .  The rated inventory con s i s ts of three components : 
a task-spec ific analysis of an academic are a ,  performance 
measurement sheets of each of these skills , and a rated 
inventory recording she e t .  The rated component i s  a 
part of the actual administration of the assessment. 
Each student is given three one-minute timings to 
measure performance . These rated inventories have 
helped teachers design specific academic programs for 
children in all levels of readin g .  The Green Val ley 
School system has found that paraprofessionals and 
volunteers can be trained effectively in using the 
rated i nventory method. Theses workers and teachers 
have found the rated inventory to be very valuable in 
their work . 
Another example o f  how precision teaching has been 
incorporated into teaching i s  through pee r tutoring as 
discussed by Starlin (1971). In thi s article , four 
students instructed thei r  peers on identifying seven 
geometric figures . After all o f  the class had learned 
the figures , instruction discontinued and the class was 
rewarded with an ice cream party . The party was 
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contingent upon every student learning the figures . The 
necessary steps for implementing peer tutoring may be 
found in the Starlin artic l e .  
Precis ion teaching s t rategies can a l low every child 
to have his/her own curriculum. Some advantages for the 
children a re the knowledge of how well they perform, 
what they need to lea rn ,  the level of mastery required, 
immediate feedback as to the i r  progre s s ,  and most of all , 
the child competes against him/herself and is motivated 
to do well (Raybould & Solity ,  1 9 8 2 : Matuskey & Tango , 
1 9 8 0). 
In summary , research has shown precision teaching 
to be effective for elementary as wel l  as high school 
students , and for regular as we l l  as special students . 
Programs using p recision teaching, such as those in the 
Sacajawea School and the Green Val ley Schoo l s ,  have 
shown i mp roved academic pe rformance for students in 
grades Kinde rgarten through Hi gh Schoo l .  These p rograms 
have been successful because precision teaching a l lows 
for daily feedback as to whether the s tudent has learned 
and/or whether the teacher the teacher has provided 
effective instruction . Precision teaching not only 
helps the children learn ,  but also helps the teacher 
teach by making him/her accountable for what he/she teaches . 
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Feedback Conditions 
Feedback in a school setting is the information a 
student receives about h is/her performance . Sassenrath 
and Yonge ( 1 9 6 8 )  state that the idea that learning i s  
improved when a reinforcer o r  some information feedback 
promptly follows one ' s  behavior is found in several 
prominent theories of learning. Since feedback provides 
an informational f unction , teachers should provide 
information feedback by using strategies that give the 
individual knowledge of their per formance and/or 
knowledge of the results (Bardwe l l ,  1 9 8 l ) . The teacher 
may choose to use one or all o f  the following augmented 
information feedback procedures as stated by Schworm 
and Abe l s  worth ( 1 9 78 ) . 
1 .  Immediate feedback: Information about the 
correctness or incorrectness o f  a tas k  as it is 
being performed or immediately  after the task is 
completed. 
2 .  De layed feedback : Information given to the 
individual about performance after a speci fied 
time or after a repeated number o f  trial s .  
3 .  Nonverbal feedback : Information given to the 
individual about performance by gesturing, 
eye-contact ,  or physical contact.  
4 .  Verbal feedback: Information given to the 
individual about performance using language 
cues ( p .  4 9) . 
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This research s tudied the effects o f  immediate feedback, 
as found in precision teaching, del ayed feedback, and no 
feedback on the acquis i tion of an academic ski l l . 
A number o f  studies (Bardwe l l ,  198 1 :  Surber & 
Anderson, 1975 : Sassenrath & Yonge , 1 96 8 , 1969: More , 196 9 :  
Brackbill, Wagner, & Wi lson , 1 96 4 )  have shown that the 
performance on a retention tes t  is better i f  feedback 
following an imraediate tes t  is delayed. Surber and 
Anderson ( 1 975) conducted a s tudy on 1 4 4  high school 
s tudents to compare the effects of no feedback , immediate 
feedback, and delayed feedback fol l owing a twen ty i tem 
multiple choice test covering a meaningful passage . 
Results showed that feedback proved significantly 
better than no feedback , and delayed feedback proved 
s upe rior to immediate feedback . Sassenrath and Yonge 
(1968,  1969) found tha t delayed feedback may indeed 
enhance retention . Brackbill,  Wagner, and Wilson 
( 196 4 )  found tha t  delayed feedback is just as conducive 
to learning e f f iency as i s  immediate feedback; however, 
del ayed feedback is more effective than immediate 
feedback for re tention . More ( 1969) also found that 
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delayed feedback may imp rove retention . In his study, 
he found th<:.� del;ly producing optimal retention was 
about one day as compared to English and Kinzer ( 1 9 6 6 )  
who found two days o f  delay to be superior. 
The benefits of using delayed feedback have been 
well documented in controlled settings . Yet,  l ittle 
research has been done demonstrating the applicabi l i ty 
o f  feedback in natural settings such as a classroom. 
Hannafin ( 1 9 8 3) conducted a study to determine the 
e f fects of systematized feedback on the arithmetic 
performance of elementary children . Hannafin found that 
the systematized feedback group scored significantly 
higher on the mathematics proficiency test than did the 
control group without feedback .  "The current findings 
suggest that a more methodical approach to provi di ng 
feedback as an essential element o f  an instructional 
system in natural settings is both feasible and 
e ffective" ( p .  2 7 ) . 
In summary , feedback i s  assumed to be of significant 
value in the classroom. It is important to help students 
correct their mistakes through feedback in the form o f  
delayed information , verbal information, immediate 
in formation, or non-verbal information . The studies 
presented here stressed the signi ficance of delayed 
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feedback a s  opposed t o  immediate feedback because o f  i t s  
great i mpact on long-term retention which i s  o f  greater 
educational interest than is immediate recall . 
Summary of the Review of Literature 
As seen from numerous studies of memory, there are 
definitely two different storage systems, short-term 
memory (STM) and long-term memory (LTM ) . STM can only 
hold information in storage for a short period of time , 
up to f ive minutes; whereas LTM can store information 
permanently . Both STM and LTM seem to be organized 
into slots which hold chunks of information with no l imit 
to the size of the ch�nks. LTM, however ,  has a greater 
capacity for the storage of information with no limits 
on the quantity of information held. 
The most significant dif ference between STM and 
LTM seems to be the retrieval process. Since STM i s  
considered our consciousness, retrieval o f  information 
from STM i s  quite fast and accurate . Retrieval of 
information from LTM, however, i s  much more comrylicated. 
There i s  so much information stored in LTM that the 
major problem appears to be finding the correct cue or 
probe to the smal l  subset of information that i s  needed. 
Thi s  retrieval process causes many problems for children 
a s  well as adults since many times they fail to find 
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the information they are seeking. A variety o f  
processes a re suggested f o r  better retrieval accuracy . 
These inc lude organization of information , coding , 
imaging, rehearsal , rmemonics , and using meaningful 
associations for remembering information . When used 
approp riately , these processes appear to  allow a person 
to accurately store and retrieve info rmation in LTM. 
A technique which some teachers are using to 
increase LTM is precision teaching . P recision teaching 
is a relatively new technique to aid in the storage o f  
info rmation i n  LTM. I t  has been succes s fully used with 
many students in both special and regular classrooms to 
i mprove behavioral and academic perfo rmance . This 
techn i que is a way for teachers to examine their 
teaching methods and change o r  adapt those methods to 
the learning style o f  the student . If this i s  done 
successfully , the student has been found to retain more 
info rmation over time .  
In precision teaching , behaviors which are to be 
inc reased o r  decreased are obse rved , measured, and 
charted on a daily basi s .  This way the s tudent and the 
teacher can observe the progress o f  the s tudent as wel l  
as note which techniques o f  teaching are mos t  effective . 
Research and educational s t rategies suggest that 
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charting can be an effective way to motivate students 
since they are encouraged to compete against themselves 
and set their own goals .  I f  failure occurs , the teacher 
can be accountable for not meeting the childs ' needs . 
Research on f eedback has shown that delayed feedback, 
prefe rrably a one day delay , i s  superior to immediate 
feedback. With delayed feedback, incorrect responses 
are often forgotten so there is less o f  a chance for 
inter ference in learning . With immediate feedbac k ,  
however, s ubjects suffer from proactive interference 
from the incorrect answers which they have committed 
to memory. It was found that delayed feedback had its 
greatest impact on long-term retention which i s  o f  
greater educational interest than immediate reca l l .  
36 
Chapter I I I : Method 
This chapte r describes the procedures used in thi s 
study. It is divided into sections covering the fol lowing 
areas : a) the subject , b )  the method ,  c )  the mate rials , 
and d )  the analysi s .  This study was done to determine 
i f  a child labelled as learning disabled will acquire 
and retain more multiplication facts i f  he receives 
. 
practice with immediate feedback as in precis ion 
teaching as compared to practice with delayed feedback 
as compared to no practice with no feedback. The 
following questions were asked : Will a child acquire 
and retain more multiplication facts when he receives 
im:nediate feedback as compared to delayed feedback? 
Wil l  a chi l d  acquire and retain more multiplication 
facts when he receives delayed feedback as compared to 
no feedback? Will a child acquire and retain mo re 
multiplication facts when he receives immediate feedback 
as compared to no feedback? The following procedures 
were used to answer those questions . 
The Subject 
The individual participating in this study was a 
white , middle-clas s ,  second grade male student in 
Charleston , I l linois. At the beginning of the study , 
the student had a mental age o f  8 . 0  and an IQ o f  100  
as measured by the Stanford-Binet Inte l l i gence Test .  
Two months previous to this study h e  was identified as 
being learning disabled with disabil ities in the areas 
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o f  reading, receptive and expre ssive language , and fine 
motor ski l l s .  Prior to the beginning o f  this study , the 
subject had not received any instruction in multiplication 
facts . 
The Method 
The variable being investigated i n  this s tudy was 
the method of feedback being given on multiplication 
acqui s i tion and retention tasks . Three methods o f  
feedback were used : 1 )  immediate feedback , 2 )  delayed 
feedback, and 3) no feedback . Each method was presented 
at three different times for a five day period . 
The instruction o f  multiplication facts began on 
February 6 ,  1984 and ended on April 1 7 ,  198 4 for a total 
of 45 school days o f  instruction . Instruction was not 
presented on February 2 7 ,  2 8 ,  29,  and March 7, 8 , 9, and 
3 0 ,  due to snow days and the avai lability o f  the 
teacher. 
A diagnostic test for 81 multiplication facts , 
multiples o f  1 through 9, was administered on February 
3 ,  198 4 as a pretest to determine which facts were 
already known by the subj ect . The pretest for the 
multiplication facts 1 through 9 demonstrated that the 
individual had no skills or knowledge in the 
multiplication task . The individual provided zero 
correct responses for the 8 1  problems attempted on the 
prete s t .  The diagnostic test was readrninistered as a 
posttest on April 1 8 ,  1 9 8 4  and on May 3 0 ,  1 9 8 4  to tes t  
short- term and long-term retention o f  a l l  8 1  
multiplication facts . 
3 8  
Following the diagnostic pretest, the 8 1  
multiplication facts were then divided into multiples o f  
1 , 2, . . . .  9 .  Each multiple was randomly assigned to one 
of the three methods which resulted in the assignment o f  
2 7  facts to each method. Each group o f  2 7  facts was 
randomly assigned to either teaching method A, B ,  or c .  
Once the 2 7  facts were assigned to a particular method 
o f  teaching, the 2 7  facts were randomly divided into 
three sets of nine facts, one set for each week o f  
teaching a particular method. 
There were three different methods used for the 
teaching of multiplication facts . Method A ,  the 
im.�ediate feedback condi tion , provided a practice 
worksheet of multiplication facts with the answers at 
the top of the page . The individua l  practiced these 
facts for three minutes by looking at the answers to 
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the p roblems when needed and writing the answers down . 
This condition provided immediate feedback for the 
individual as to his correct and inco rrect answers . 
Following the practice , the individual took two one­
minute timings on a similar worksheet without the 
answers vi s ible .  The timings were then graded with the 
inco rrect and correct responses recorded at the top of 
the page. The individual charted his best score fo r 
that day . Method B, the delayed feedback condition , 
provided a practice o f  multiplication facts without any 
answers available. The individual practiced these facts 
fo r three minutes without the answers follcwed by two 
one-minute timings . In this method ,  the individual 
received feedback about his work on the following day 
when the wrong answers were c i rcled by the instructor 
for the individual to correct . The inco rrect and 
correct re sponses we re recorded at the top of the page 
by the individual and the best score for that day was 
charted. Method C ,  the no feedback condition, involved 
the individual taking two one-minute timings with no 
feedback a s  to his correct, and incorrect responses . The 
individual' s best score was chosen for charting 
purposes . 
As mentioned previously , each method of teaching 
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multiplication facts was used at three different times 
for five consecutive school days . The order o f  the 
treatment methods varied throughout the nine week s tudy 
in order to prevent the contaminating influence o f  
ordering e ffects . The following chart shows the order 
of presentation for each method. 
Days o f  Instruction Method Used 
2 - 0 6 - 8 4  to 2-10-84 Method A 
2 - 1 3- 8 4  to 2-17- 8 4  Method B 
2-20-84  to 2-24-84 Method c 
3- 01-84 to 3-12-84 Method B 
3-13-84 to 3- 19-84  Method c 
3-20-84  to 3-2 6-84  Method A 
3-27-84 to 4 - 0 3- 8 4  Method c 
4-04-84  to 4 -10-84 Method A 
4-11-84 to 4-17-84 Method B 
The Materia ls 
The materials used in this s tudy consisted o f  
teacher-made worksheets as adapted from the precision 
teaching materials developed in Great Fal l s ,  Montana in 
1 9 77. The sheets were developed in the following 
manne r .  
Tes t s .  The diagnostic multiplication pretest and 
posttests consisted of 8 1  multiplication facts from 1 
through 9 arranged in a diagnostic format as seen in 
Appendix B .  
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Worksheets . The multiplication worksheets were 
individually constructed for each method to meet the 
needs o f  this s tudy . The 2 7  mul t ip l ication facts used 
in Method A were divided into three groups of nine fact s .  
Each group o f  nine facts were repeated ten times and 
placed at random on a separate worksheet for a total o f  
9 0  p roblems presented on each of three worksheets . For 
Method A, answers were placed at the top of the page . 
The 2 7  multiplication facts used in Method B were 
divided into three groups o f  nine facts as described in 
Method A .  Each group of nine facts were placed at 
random o n  three separate worksheets for a total of three 
sheets with 9 0  problems each . Method B had no answers 
for the individual to copy. After these worksheets were 
completed, they were handed in for correction. The 2 7  
multiplication facts used in Method C were divided into 
three groups o f  nine facts as described in Method A .  
Method C consisted o f  two worksheets containing nine 
facts repeated at random for a total of 90 problems on 
each worksheet .  There were no answers o r  feedback as 
to the errors. The s ample worksheet for each week can 
be found in Appendix c .  
Graohs .  Other materials used in this study were 
graphs developed by the instructor (see Ap?endix D) . 
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Three graphs were used, one for each method of instruction 
in order to compare and contrast the e f fectiveness of 
the teaching methods . The number of 9roblems correct and 
incorrect were recorded on the vertical axis and the date 
was recorded on the horizontal axi s .  Each gra�h a l lowed 
for a maximum of fifteen days of charting . The individual 
did his own charting for each day. By doing his own 
charting , the individual was able to visualize his 
progress on each of the three method s .  
Analys is of the Data 
The data from this study was analyzed using both a 
parametric and a non-parametric method to determine i f  
there were significant differences i n  the acquisition 
and retention of multiplication facts by the individual 
in the three feedback condi tions . The three feedback 
methods being compared were practice with immediate 
feedback, practice with delayed feedback, and no 
practice with no feedbac k. First , a parametric post hoc 
analysis of variance technique was used to determine 
significant differences in the three feedback conditions 
for correct and incorrect responses ( B runing & Kint z ,  
1 97 7 ) . Significcnt effects were further examined by 
using the Newman-Keuls ' Multiple Range Test { Bruning & 
Kintz , 1977) . Comparisons were made using only the 
number of correct responses . 
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Secondly , the data was examined for a change in 
trend and/or level across phases using non-parametric 
alternatives to 9arame tric inferential analyses of time 
series data {Barton , Brull e ,  Ary , & Repp , 1 9 8 1 ) . An 
adaptation of the Cox-Stuart test for trend was used to 
determine if the data exhib�ted a significant trend. A 
non-parametric tes t ,  labelled the Columns Test was used 
to tes t  for a change in leve l .  These two tests were 
used to determine differences across phases . 
The purpose of this chapter has been to explain the 
procedures used in this study . The sections inc luded 
the following : a )  the subjec t ,  b )  the metho d ,  c )  the 
materials , and d )  the analysis . 
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Chapter IV: Results 
The present study was designed to determine the 
effects of three feedback conditions on the short-term 
and long-term retention o f  multiplication fact s . The 
three feedback conditions examined included: a )  practice 
with immediate feedback (Method A) , b) practice with 
delayed feedback (Method B ) , and c )  no practice with no 
feedback (Method C ) . To control for previous knowledge 
of multiplication facts , a diagnostic multiplication 
pretest containing 81 facts was administered prior to 
this study and the known facts were e l i minated. 
The data of thi s study are presented in this chapter 
in the fol lowing order: a )  the subject , b )  pretest 
scores , c )  stati stica l  analyses , d)  posttest scores , and 
e )  summary of the results . 
Subject 
The individual which participated in this study 
was a white , middle-clas s ,  second grade student in 
Charleston , I l lino i s .  This individual had a mental age 
of 8 . 0  and an IQ of 1 0 0  as measured by the Stanford­
Binet Intelligence Tes t .  Prior to this study ,  he was 
identified as being learning disabled based on 
disabilities in reading,  visual motor skill s ,  and 
receptive and expressive language . 
Pretest Scores 
A diagnostic test for 81 multiplication facts , 
multiples o f  1 through 9 ,  was administered on February 
3 ,  1 9 8 4  ( see Appendix B ) . The individual took 1 2  
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minutes and 31 seconds to complete the pretest for a 
total of 0 correct responses out o f  the 8 1  multiplication 
problems a ttempted .  As such, it was determined that the 
individual had no previous instruction in �ultiplication 
facts . All 8 1  multiplication facts were included in 
this study . 
Statistical Analyses 
The variable being investigated in this study was 
the method of feedback beina oiven on a multiplication 
tas k .  The three methods o f  feedback being compared 
were : Method A ,  practice with immediate feedback , 
Method B, practice with delayed feedback , and f�thod C ,  
no practice with no feedbac k .  Two one-minute timings 
were given for each method and the better score was 
then recorded on the chart (see Figure 1 ) .  Both correct 
and incorrect responses were revorded on a daily basis 
to obtain a compa rison of the three methods o f  
instruction on both correct responses and error rate . 
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Insert Figure 1 about here 
Figure 1 displays the number o f  correct and 
incorrect responses that were charted dai l y .  The 
following results were observed from the charted data . 
Method A resulted in the least number o f  incorrect 
responses with Week 1 and Week 8 showing no incorrect 
responses for the five day period. Method B and C 
showed a comparable amount o f  incorrect responses which 
were more than shown in Method A .  Method A and B 
showed a steady increase in the number o f  correct responses 
from Day 1 to Day 5 for each week of instruction using 
those methods . Method C showed a decrease in the number 
o f  correct responses from Week 3 to Week 5 to Week 7. 
The analys i s  o f  data suggested that Method A and Method 
B were superior to Method C in terms o f  the acquisition 
and retention o f  multiplication facts for this particular 
individual.  
A parametric post hoc analysis o f  variance was 
conducted to determine significant differences in the 
treatment effects ( see Table 1 and Table 2 ) . While some 
authors di sagree with the use o f  a parametric analysis 
such as an analysis o f  variance for single-subject 
design research (Kazdin, 1977) ; other support the use 
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o f  an analysis o f  variance ( Sige l , 1956  ) . The analysis 
o f  variance for correct responses revealed a 
statistically significant difference ( p  � . 0 01)  between 
the methods . The analysis o f  variance for incorrect 
responses s howed no signi ficant difference between the 
three methods o f  instruction . 
Insert Table 1 about here 
Insert Table 2 about here 
Table 1 and Table 2 display the data obtained from 
an analysis o f  variance for correct and incorrect 
responses . Fol lowing the determination of a significant 
e f fect,  the Newman-Keuls ' method o f  analyzing multiple 
comparisons was selected for identifying specific 
differences (Bruning & Kintz , 1 9 77 ) . The significant 
interaction between methods for correct and incorrect 
responses is shown in Figure 2 .  These data points 
represe nt the total mean scores for each method o f  
instruction . 
Insert Figure 2 about here 
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Significant differences were found between methods 
when comparing the mean scores in the Newman-Keuls '  
Multiple Range �est ( see Table 3 ) . This comparison 
suggests that �ethod A and Method B diffe r  significantly 
from Method C with respect to overall performance with 
Methods A and B being superior to Method C for correct 
responses . There was no signi ficant difference between 
Method A and Method B .  
Insert Table 3 about here 
The data from this study were further examined 
using a non-parametric analysis to determine a change 
in level or trend between phases . An adaptation of the 
Cox-Stuart test was used to identify a significant 
trend in a single phase (Barton , Brul l e ,  Ary , & Repp , 
1 9 8 1 ) . "A change in trend occurs when a straight line 
through the data in one phase differs in slope from a 
straight line through the data in the next phase" ( p .  2 ) . 
The " Columns Test"  was used to determine a change in 
level across the phases (Barton , Brul l e ,  Ary , & Repp , 
1 9 8 1 ) . A change in level refers to a di fference in the 
points where the trend lines cross the phase change line . 
Insert Table 4 about here 
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Insert Table 5 about here 
The results from this non-parametric analys i s  
showed two significant changes i n  level . The first 
change in level was found when comparing Method A to 
Method C for correct responses ( see Table 5 ) . A 
signi ficant (p �. 05 )  comparison for Methods A and C 
indicated that Method A was superior to Method C in the 
acquisition and retention of multiplication facts over 
a period o f  time . The second significant change in 
level (p�. 0 5 )  was found when comparinq Method A to 
Method B for incorrect responses as seen in Table 5 .  
Method A produced fewer incorrect responses than Method 
B .  No other signi ficant changes i n  trend or level were 
obtained. 
The following conclusions can be drawn from both 
the parametric and non-parametric analyses . The 
analysis o f  variance and the Newman-Keuls '  Multiple 
Range Test found that using Method A (practice with 
immediate feedback )  and Method B (practice with delayed 
feedback) produced significantly more correct responses 
on the multiplication task than did using Method C (no 
practice with no feedback ) .  Application of the 
Cox-Stuart Test and the " Columns Test" found that 
Method A was significantly better than Method C for 
correct responses and signi ficantly better than Method 
B for incorrect response s .  Therefore , �ethod A 
(practice with inunediate feedback) appeared to be the 
s o  
most effective method o f  instruction for the individual 
in this study . 
Posttest Scores 
Two posttests were administered to the individual 
following the nine week period of instruction . Posttest 
1 was given the first day following the completion of 
instruction. Posttest 2 was given six weeks after the 
completion of this study . The posttests used were 
identical to the diagnostic pretest given prior to 
instruction . Of the 8 1  multipl ication facts presented, 
the individual had 19 correct responses on Posttest 1 
and 1 9  correct respon ses on Posttest 2 .  The individual 
consistently answered the multiples of 1 correctly 
throughout both posttests . Method A contained 5 
problems with a multiple of 1 ,  �ethod B contained 6 ,  
and Method c had 6 .  On Posttest 1 ,  the individual 
correctly coMputed 2 problems that were learned in the 
9th week o f  instruction. On Posttest 2 ,  two problems 
were correctly computed that were incorrect on Posttest 1 .  
The results of Posttest l and 2 are indexed in Table 6 .  
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Insert Table 6 about here 
Summary of Results 
This chapter has been devoted to the results of 
this s tudy . After a description of the subject and the 
pretest scores , the data collected were examined using 
two methods of analyses . F i rs t ,  an analysis o f  
variance technique was used to determine sioni ficant 
di fferences in the three feedback conditions for correct 
and incorrect response s .  Results o f  the analysis of 
variance indicated that there was a significant 
difference between the three methods for correct 
responses . Significant effects were further examined 
by the Newman-Keuls ' multiple comparison techniques . 
The results o f  this analysis revealed that Method A 
and B were superior to Method c .  Secondly , the data 
were examined for a change in trend and/or level 
across phases using the Cox-Stuart test for a change 
in trend and the " Columns Tes t "  for a change in leve l .  
The results of these analyses revealed that there were 
two changes in leve l .  The first change was found 
between Method A and c for correct responses . The 
second change was found between Method A and B for 
incorrect response s .  
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The results of the analyses accepted the first 
null hypothe sis . The analysis of variance supported the 
first null hypothes i s  based on no s ignificant difference 
between Method A and Method B for correct responses as 
seen in the Newman-Keu �s ' Multiple Range Te s t .  The 
Cox-Stuart te s t  showed no significant change in trend 
between Method A and Method B for correct and incorrect 
responses . The " Columns Test " , however ,  did show a 
significant change in level ( p . < . os )  for incorrect 
responses when comparing Method A to Method B .  When 
looking at the acquisition and retention uf 
multiplication facts , the fi�st null hypothesis was 
accepted based on the parametric and non-parame tric 
analyses of data . 
The results of the analyses were contradictory in 
terms of the second null hypothes i s .  The analys i s  of 
variance rejected the second null hypothesis based on 
a s i gnificant di fference ( p . � . 0 1 )  between Method B and 
Method C as seen in the Newman-Keuls ' �ultiple Range 
Tes t .  The Cox-Stuart tes t  anc the "Columns Test" 
found no significant difference between Method B and 
Method C and would indicate acceptance of this null 
hypothes i s .  Th is contradiction may be a result of the 
e ffects of the parametric as ·· compared to the 
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non-parametric analysis for a single-subject design 
s tudy . The non-pa rametric analysis appeared to chtain 
more significant results than the analysis of variance , 
a parametric te s t .  This would support the findings of 
Kazdin ( 1 9 77) . 
The results of the analyses rejected the third 
null hypothesis . This rejection was based on the 
results of the parametri c Newrnan-Keul s '  �ultiple Range 
Test and the non-parametric " Columns Test " .  There was 
a significant difference between immediate feedback 
during practice and no feedback without practice (p . .  0 1 )  
when the mean scores were analyzed using the Newman­
Keuls ' Multiple Ranqe Test .  The " Columns Test "  
showed a sign i ficant di fference (p . <:. 0 5 )  between the two 
feedback conditions when looking for a change in leve l .  
Based on the results of both the parametric and non­
parametric analyses , the third null hypothe sis was 
rejected. 
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Cha9ter V:  Conclusions 
The results of this study showed that immediate 
feedback with practice and delayed feedback during 
practice were significantly better than no feedback 
without practice . Even though the first and second 
posttests showed no significant difference between the 
retention o f  multiplication facts for each feedback 
condition , the weekly charted data showed that feedback 
i s  an important part of learning. If no feedback is 
given , the individual does not acquire the correct 
responses and therefore can not learn . 
Examination of the data showed that there was no 
significant di fference between using immediate feedback 
as compared to delayed feedback during practice for 
correct respons e s .  Research has shown that delayed 
feedback i s  superior for the retention of information 
(Bardwel l ,  1 9 8 1 ;  Surber & Anderson , 1 9 7 5 ;  Sassenrath & 
Yonge , 1 9 6 8 , 1 9 6 9 ;  More , 1 9 6 9 ; Brackbil l ,  Wagner & 
Wilson, 1 9 6 4 ) . Howeve r ,  this was not supported in this 
study for this individua l .  Feedback was an effective 
necessity , but the type of feedback ( immediate or 
delayed) did not produce signi ficantly different resul t s .  
For incorrect responses , immediate feedback during 
practice resulted in significantly fewer errors than 
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delayed feedback during practice . This finding suggests 
that immediate feedback feedback of correct and incorrect 
responses would be better than delayed feedback .  One 
possible explanation may be that by not practicing the 
incorrect answers , there will be less o f  a chance for 
interference in learning . To achieve the greatest 
amount of correct responses and the least amount of 
incorrect responses , this study supports the use of 
immediate feedback during practic e .  
Th�daily charted data and the posttest scores 
showed that the individual in this study did learn using 
all three of the feedback conditions . However ,  there 
was an observable atti tude change in the individual 
depending on the method of feedback used. When using 
no feedback ,  the individual showed very l i ttle interest 
in his scores on the two one-minute timing s .  Further, 
the teacher ' s  observation was supported by a decrease 
in the mean scores from 1 5 . 2  correct responses in the 
flrst week using this method to 7 . 6  correct responses 
in the third week using this method. When using 
immediate feedback during practice , the subject showed 
more enthusiasm. He appeared to enjoy watching his 
scores escalate on the three-minute practice as well 
as on the charted one-minute timing. This individual 
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appeared to elevate his score f rom the previous day and 
was very proud of himself when this was accomp l ished . 
A remark that was made b� tl1e individual indicated that 
he liked having the answers to copy as compared to him 
guessing .  By having the answers , he could work faster 
and get more correct . When considering the teacher ' s  
observation of thi s  motivational factor in learning , 
inunediate feecback during practice appeared to be a 
better method for this individual . 
The results of the inunediate and six week posttests 
showed li ttle difference in the amount of multiplica tion 
facts retained. This may be attributed to the fact that 
the individual only successfully retained the 
multiplication facts with a multiple of one throughout 
the nine week period. In the posttest inunediately 
following the end of instruction , the individual 
correctly responded to two facts which were learned in 
the ninth week of instruction , but these facts were not 
retained after six weeks. On the six week posttest , the 
individual correctly responded to two multiplication 
facts which were not correct on the inunediate postte s t .  
There exi sts a pos sibility that some class room 
instruction in multiplication facts had taken place . 
I� response to the posttest scores , very l i ttle 
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difference was found between the three feedback 
condition s .  The only multiplication facts consistently 
correct were those which contained a multiple of one. 
Implications for Educators 
The results of this s tudy indicated that an 
individual may benefit from practice with immediate or 
delayed feedback about his/her work when performing 
academic tasks . Therefore , during instruction , an 
educator should al low time to respond to c�rrect and 
incorrect responses on practice sheets and on tests . 
By providing feedback , whether immediate or delayed, 
a teacher may facilitate increased task performance 
while decreasing the frustration and/or failure of the 
student. 
The charting of correct responses appeared to be 
a significant factor in the motivation of the studen t .  
By charting scores , a student can compete against 
himself/herse l f  and have visible evidence that he/she 
is or is not making progre s s .  By providing this factor 
for motivation , the s tudent may achieve more than i s  
normally expected. 
Implications for Further Research 
This study contributed to existing feedback studies 
in the fol lowing way . The use of feedbac k ,  whether 
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immediate or delayed during practice , did improve the 
learning of multiplication facts for this individua l .  
Since this study used only one student and i s  only 
generalizable to this student, a similar s tudy using a 
larger sample may provide valuable information concerning 
the most effective form of feedback .  
The individual i n  this study was identified as 
learning disabled.  Further research needs to be done 
with individuals who are not so identified as wel l  as 
with individuals who are identified as having different 
handicaps . 
Charting appeared to be an important motivational 
factor for this individual as evidenced by the 
instructor. Further research needs to be done comparing 
the scores of individuals who chart their own progress 
to individuals who do not use any form of charts . 
While charting was impor�ant for this individua l ,  
further research needs to be done with a larger sample 
to provide information for educators as to the benefits 
of an entire class charting the i r  progre s s .  
Final l y ,  while this study showed that feedback was 
valuable for the acquisition o f  multiplication facts , 
further research needs to be conducted using feedback 
with other content areas . 
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Appendix B 65 
Diagnostic Arithmetic 
i'1ul t ipl ication 
Date������- Grade�---- Time�---- Name�����������-
7 
x 7  
2 
x2 
/ 4  
&_ 
1 
xt 
9 
x8 
2 
x 7  
6 
� 
7 
x6 
1 
x S  
7 
� 
8 
tiL 
6 
x 7  
s 
x9 
5 
� 
3 
x1 
4 
x8 
8 
� 
3 
x 7  
9 
x9 
8 
x 4  
4 
x6 
2 
x S  
5 
� 
5 
x8 
3 
� 
8 
x 7  
x4 
0 
� 
5 
x2 
3 
xO 
5 
x 3  
4 
x 7  
; 
� 
6 
� 
1 
x5 
9 
x2 
8 
x5 
6 
� 
1 
x ?  
2 
x9 
1 
x4 
5 
x6 
1 
x2 
7 
xS 
2 
xt 
9 
x 7  
5 
� 
3 
xii 
2 
x6 
6 
x2 
9 
xS 
8 
x 1  
1 
� 
5 
x 7  
4 
� 
3 
x6 
7 
x2 
6 
x S  
9 
� 
2 
EL 
9 
� 
9 
x4 
8 
x6 
8 
x2 
5 
xS 
6 
x1 
6 
� 
1 
� 
2 
xlt 
Name D;ite Grade Coun t :  Correct Error Time 
Method A: \o/eek 1 I 4 2 7 1 8 5 9 8 2 x 1  x6 x8 x 3  x 3  x 3  x4 x 7  x 2  
-4- 12 Sb 3"" 24" tr 36 Sb -4-
4 2 e 9 5 8 1 i ?. 8 
x1 x2 x7 x4 x3  x3  x3  xB x6 x3 ( 10) 
7 2 4 5 9 8 2 1 4 2 
zs.!L x6 x1 x 3  x4 x 7  x 2  x3  xt x6 ( 20) 
7 1 8 5 9 8 2 4 2 2 
x8 x3 x3  x3  x4 x 7  x 2  x t  x 2  x6 ( 30) 
8 7 9 1 5 8 4 5 2 9 -8" '1j 
x ?  xB x4 x3 x3 x3 &_ g_ x6 x4 (40) � 
0. 
I-'· 
>< 
7 8 1 2 1 8 5 1 9 7 0 
x8 x 7  x3 x2 x3  g_ 
� 
g_ x3 x4 x8 ( 50)  
8 2 2 4 2 8 9 5 8 1 
x ?  x6 x2 x1 x2 x 7  x4 x 3  x 3  g_ ( 60) 
7 2 4 4 8 2 1 8 7 9 
xB x6 x 1  x 1  x3  x2 x3  x 7  x8 x4 ( 70) 
2 5 2 7 1 8 5 9 8 2 °' 
x6 x 3  x6 xfl x3 x3  g_ x4 x 7  x2 (80) °' 
" 
4 .  5 9 8 8 1 2 7 4 2 
x1 x3 x4 � x7 x3 x2 x8 &_ x 6  ( 90) 
Name Date Grade Coun t :  Correct Error Time 
Method B :  Week 2 
9 1 4 6 8 1 5 1 1 8 
x8 x2 x3 x4 x9 x8 x2 x7 x6 x9 (10 
6 1 4 5 1 1 9 1 8 6 
x4 x8 x3 x2 x6 x2 x8 x7 x9 x4 (20 
4 1 9 1 1 5 1 9 a' 1 
x3 x2 x8 x7 x6 x2 x8 x8 x9  x2  { 3·0 
1 4 5 6 1 8 1 1 1 5 
x8 x3 x2 x4 x6 x9 x7 x6 x7 x2 { 40 
1 8 6 4 1 9 8 1 5 1 
x8 x9 x4 x3 x2 x8 x9 x8 x2 x6 (50 
1 9 1 4 6 1 9 6 4 1 
x7 x8 x2 x3 x4 x2 x8 x4 x3 x8 (60 
8 1 5 1 9 1 4 6 8 1 
x9 x6 x2 x7 x8 x2 x3  x4 x9 x8 (70 
C\ 
-.J 
5 1 1 9 1 1 1 5 4 6 
x2 x6 x7 x8 x7 x6 x2 x2 x3 x4 (80 
8 1 5 8 4 9 1 1 6 1 
x9 x7 x2 x9 x3 x 8  x6 x8 x4 x2 (90 
Name Date Gr:ade Count :  Cor:r:ect Er:r:or Time 
Week 3 :  Method C 
3 4 7 6 8 6 9 5 5 8 
� xS .il.. &.. x6 � &.. £... £_ x6 (10)  
6 7 4 3 6 9 5 5 \ 8 6 xt £_ xS x8 x8 £_ xS xt x6 £_ ( 2 0 )  
6 7 9 4 5 3 5 4 6 6 
� £_ xt xS x S  x 8  £_ xS £_ � ( 3 0 )  
5 3 7 8 9 5 3 5 4 5 
£... � x t  x6 &.. £_ x8 £_ xS £... ( 4 0 )  
7 9 6 6 8 7 6 5 4 8 
£_ £_ x1 � x6 £_ x8 £_ xS � ( 50 )  
9 3 6 5 5 5 9 6 8 6 
£_ � xt xS &.. xS &.. x8 x6 £_ (60) 
7 4 3 4 3 5 5 6 7 9 
xt xS x8 xS x8 £_ xS xt xt ll_ ( 70) 
0\ 
00 
6 8 5 6 7 5 8 4 9 6 
� x6 x1 x8- &.. xS x6 xS xt £_ (80)  
3 8 6 6 7 9 4 5 3 5 
� � &.. x8 &.. &.. £... xS � ll_ (90)  
� -r · 
Name Date Grade Count: Correct Error Time 
Me thod B :  Week 4 
6 3 7 9 6 1 7 2 9 6 
tl.. tl.. x 3  tl.. x 7  x 4  x 4  &_ x 3  x 7  ( 10 )  
3 1 9 7 7 2 3 J 
6 3 
x2 x4 x3 x4 tl.. x1 tl.. x 3  � ( 2 0 )  
1 7 2 6 3 7 6 3 9 1 
2S.L tl.. x1 x7 x 3  x4 x 3  tl.. tl.. � ( 30 )  
2 6 7 6 7 3 2 7 1 6 
&_ x 3  � x 7  x4 x2 x1 x4 x4 x7 ( 4 0 )  
9 7 3 6 6 9 7 3 6 1 
tl.. tl.. � x 3  x 7  x 3  x 3  x 3  x 3  x 4  ( 5 0 )  
7 2 3 6 3 2 3 7 7 1 
x4 � x 2  x 3  x 2  x 1  x 3  x 3  x4 2S.L ( 60 )  
9 6 7 2 3 9 6 1 6 3 
tl.. '!:]___ x4 &_ � x 3  x 7  2S.L tl.. tl.. ( 70) 
7 6 6 1 3 7 7 2 9 3 
x 3  x 7  x3 x 4  � x4 � B._ tl.. � (80)  
O'I 
\0 
6 9 1 7 7 3 2 6 3 6 
'!:]___ 251- x4 x 3  x4 � x 1  x 3  x2 '!:]___ (90)  
Name Date Grade Count: Correct Error Ti1.1m 
Method C :  Week 5 
2 2 6 7 4 .· 1 2 3 7 1 
x 7  x 3  x9 x2 x 6  x 5  x 5  x 4  x S  &_ ( 10 )  
4 7 2 3 6 2 7 2 )  2 7 
x6 x 2  x S  x4 � x 3  x S  x 7  x3 x2 ( 2 0 )  
1 3 2 6 4 2 7 4 2 1 
x S  x4 x 7  x 9  x 6  x 5  x S  x 6  x 7  &_ ( 30 )  
2 6 3 7 7 4 1 2 3 7 
x 3  x 9  x 4  x S  x 2  x6 x 5  x S  x4 &_ ( 4 0 )  
7 6 2 2 2 7 3 2 1 4 
x2 � x3 ·&_ x 7  x5 x4 x5 xS � ( 5 0 )  
7 6 2 2 7 1 6 3 4 2 
x2 � x 3  x 7  x 5  x 5  x 9  x4 x6 2SL ( 60 )  
2 7 2 2 7 2 3 6 2 7 
xS � x 7  x 7  x 5  x 3  x 4  x9 x5 x 2  ( 7 0 )  
1 4 2 2 6 7 4 1 2 3 
x 5  x 6  x 7  2SL x 9  x 2  x 6  x 5  xS x 4  ( 8 0 )  
-..J 7 1 2 2 2 3 4 6 7 7 0 
&_ x S  x 3  x S  x 7  x4 x6 x9 x2 &_ ( 9 0 )  
Name Date Grade --- count: Correct Error Time 
Method A :  Week 6 8 3 5 3 9 2 8 3 1 
x4 x 9  x 8  x 6  x S  x 8  x S  x 1  x 9  
32 27 40 Tir 45 1b"" 40 3""" -9-
1 3 8 2 9 3 5 3\ 9 B 
&.. g_ x S  xB x S  x6 x8 x9 xS � ( 10) 
2 3 8 5 3 3 1 8 1 8 
xB x6 xS xB x 1  x9 x9 x4 x9 2S.L ( 2 0 )  
9 5 8 3 3 2 3 9 3 5 
x S  xB x4 x9 x6 xfl x1 x S  � � ( 30 )  
3 8 1 3 8 2 8 3 5 3 
x 9  x 4  x 9  g_ xS � x 4  x 9  � x 6  ( 4 0 )  
9 2 8 3 1 5 2 1 3 3 
� x8 x S  g_ x 9  x B  x8 x9 x9 � ( 50 ) 
8 9 · e  2 B 1 3 � 5 8 
� x S  x 4  x B  x 4  x 9  x 1  !.2- � .?iL ( 60 )  
2 9 3 8 5 9 B 1 3 3 
� x S  x 6  x 4  x B  x S  x S  x9 x9 .?!.§._ ( 70 ) 
2 3 1 9 3 3 8 5 2 3 
x 8  g_ x 9  x S  g_ x 6  x S  xB � � ( 8 0 )  -.J ..... 
8 1 3 8 2 9 3 5 3 0 
x4 x9 x 1  x S  x 8  x S  x 6  x 8  x 9  � ( 9 0 )  
Name D'ate Grade Coun t :  Correct Error Tlme 
/ 
Method C :  Week 7 
2 7 8 9 6 4 5 4 7 4 
� x7 x1 x 6  x 6  x9 � x2 x9 � ( 10 )  
4 9 7 7 5 6 8 2 6 4 
x9 x6 x 7  x 9  � x 6  x1 x9 � � ( 2 0 )  
9 8 5 4 7 2 7 2 9 5 
x6 � � x2 x7 � � � x6 � ( 3 0 ) "  
7 6 4 8 4 7 2 6 7 9 
x 7  x6 x2 x1 x9 x9 � x6 x 7  x 6  ( 4 0 )  
8 4 7 5 4 2 7 7 4 8 
� x9 x9 x9 x2 � x9 x7 x2 x1 ( 50 )  
5 9 4 6 7 4 5 4 6 9 
� x6 x9 x 6  x9 x2 x9 x9 x 6  � ( 6 0 )  
8 7 2 7 5 6 8 2 7 9 
� x 7  x9 x9 x9 x 6  � � x 7  � ( 70) 
4 4 2 6 7 4 8 5 9 4 
x9 � x9 x6 x 7  � x 1  x9 x6 � ( 8 0 )  
..... 
"' 
7 2 4 4 5 6 7 7 8 9 
x9 x9 x2 x9 � x6 x 7  x 9  x 1  x 6  (90) 
Name Date Grade Count: Correct Error Time 
r--· 
Method A: Week 8 3 5 4 8 5 6 1 9 8 
xS x 6  xB x2 x 7  x S  x 1  x2 xB 
15 30 32 16 35 30 -1- 18 64 
3 5 5 6 4 1 8 9 8 5 
xS x7 x 6  x S  xB x1 x2 x2 x8 ::5.1._ ( 10 )  
6 8 4 1 9 5 3 8 3 5 
£_ x2 � x1 x2 x 6  xS x8 xS x6 ( 2 0 )  
4 8 5 6 1 9 8 1 8 3 
x8 x2 x 7  x S  x 1  x2 xB x1 x2 � ( 30 )  
9 5 5 8 6 4 3 4 5 1 
x2 x 7  x 6  x8 xS x8 £_ x8 x 7  D- ( 4 0 )  
8 5 8 6 9 1 3 4 5 5 
xO x 6  x2 x S  x2 D- x S  x 8  x6 x 7  ( 5 0 )  
6 B 8 9 1 3 8 9 5 6 
£_ x2 x8 x2 x 1  x S  x 2  x2 x 6  xs ( 60 )  
ii 5 8 8 5 9 8 1 4 · 6  
xO x 7  xO x8 x 7  x 2  x 2  &_ x8 xs ( 70) 
5 3 8 9 1 6 5 8 4 5 
x6 xS x8 x2 x 1  x S  x 7  x2 x8 x6 ( 8 0 )  
3 5 6 1 5 4 8 9 8 3 
x S  x 7  £_ x 1  x6 x8 x2 x2 � � ( 9 0 )  -.J w 
Name Date Grade Count: Correct Error Time 
Week 9 :  Method B 
3 5 4 2 4 9 7 9 6 4 
x7  � x7 x4 x4 x7 x6 x9 x2 1S..1_ ( 10 )  
9 2 4 7 9 5 3 6 6 9 
x 7  � x7 x6 x9 � x 7  x 2  x2 :62_ ( 2 0 )  
4 9 4 5 7 2 3 9 9 7 
x7  x9 x4 x4 25..L x4 x7 x9 x 7  � ( 3 0 )  
6 5 4 4 3 2 6 2 4 5 
x2 x�. x7 x 4  x 7  xi_ x2 x4 x 4  1S..1_ (40) 
7 3 4 9 9 3 6 5 9 4 
x6 x 7  x 7  x 7  x 9  x 7  x2  x4 x 9  x 7  (50)  
7 2 9 4 3 4 4 7 6 9 
x6 x4 x 7  x4 x 7  x 7  x4 x6 x2 &.. (60)  
9 2 5 6 9 7 9 4 2 4 
x 7  x 4  x4 x2 x9 25..L x 7  x4 x 4  x 7  ( 70)  
5 3 3 4 5 9 4 7 2 9 ....i 
x4 x 7  x 7  x4 x4 x 7  x 7  x6 x4 x9 (80) "" 
6 2 3 4 4 5 6 7 9 9 
� xii x7 x7 x4 x4 x2 x6 x7 &.. (90) 
Appendix D 75 
Method Name 
90 90 
85 
80 B O  
7 5  
7 0  7 0  
6 5  
6 0  6 0  
ti 5 5  
� � 5 0  so 
u 
4 5  
4 0  4 0  
3 5  
3 0  3 0  
2 5  
2 0  2 0  
15 
10 1 0  
5 
0 0 
5 
!:t; � 10 1 0  
Cl:; 
CzJ 
1 5  
2 0  2 0  
Table 1 
Analysis of Variance for Correct Responses 
Source 
Total 
Between 
Within 
SS 
3 3 9 4 . 3 1 
1 2 4 8 . 0 5 
2 1 4 6 . 2 7  
df 
44 
2 
42  
ms 
6 2 4 . 0 3 
5 1 . 1 0  
7 6  
F p 
12 . 2 1 p .� 0 0 1  
Table 2 
Analys is o f  Variance for Incorrect Responses 
Source 
Total 
Between 
Within 
SS 
1 1 6 0 . 0 0 
7 4 . 5 3  
1 0 8 5 . 4 7 
df 
4 4  
2 
4 2  
ms 
3 7 . 2 7  
2 5 . 84 
F 
1 . 4 4 
7 7  
p 
p<n . s .  
Table 3 
Newrnan-Keuls ' Multiole Range Test 
Ordered Means Method C 
Diffe rence C 
between B 
pairs A 
*p <:: • 0 1  
Method B 
1 0 . 6* 
7 8  
Method 'P. 
1 1 .  6 7 *  
1 . 0 7 
Table 4 
Nonparametric Analyses for Correct Responses 
Test 
Trend 
Cox-Stuart Test 
Level 
Col urrms Test 
A vs . C 
p= . 0 6 4  
p= . 0 0 6 4 
?'..ethod 
A vs . B 
p= . 5 0 0 
p= . 1 2 8 0  
7 9  
B vs . C 
p= . 0 8 2  
p= . 12 8 0  
Table 5 
Nonparametric Analyses for Incorrect Responses 
Test 
Trend 
Cox-Stuart Test 
Level 
Columns Test 
A vs . C 
p= . 5 4 9  
p= . 2 5 6 1  
Method 
A vs . B B vs . C 
p= . 1 9 1  p=---
p= . 0 3 8 4  p= . 2 5 6 1  
8 0  
Table 6 
Posttest Scores : Number Correct in Each Method 
Posttest 
1 ( 4 - 1 8 - 8 4 )  
2 ( 5 - 3 0 - 8 4 )  
A 
5 
6 
Method 
B 
8 
7 
c 
6 
6 
8 1  
82 
Figure Caption 
Figure 1 .  Daily data recorded for the nine week period 
of instruction . 
Figure Caption 
Figure 2 .  Total mean scores for each method of 
instruction . 
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2 4  
.__ 
2 2  ' \ 
2 0  
1 8  
Q) 1 6  
� 
0 
{.) 14 C/l 
s:: 1 2  Ctl 
Q) ::E: 10 
...... 
Ctl 
..µ 8 0 
8 
6 
4 
.� · - -
2 
0 . -
Method A Method B 
Correct Responses 
Incorrect Responses 
Correct 
Method A = 2 3 . 6  
Method B = 2 2 . 5  
Method C = 1 1 . 9  
\ ·._ 
..,. 
-· -- ·-
Method c 
Incorrect 
Method A = . 5 3 
Method B = 3 . 4 8 
Method C = 3 .  0 
